Abstract-The Pneumatic actuation systems are widely used in industrial automation, such as drilling, sawing, squeezing, gripping, and spraying. Also, they are used in motion control of materials and parts handling, packing machines, machine tools, and in robotics; e.g. two-legged robot. 
978-1-4244-7534-6/10/$26.00 ©201O IEEE Pneumatic actuation systems have the main advantages of high speed action capabilities, low cost, cleanliness, ease of maintenance, simplicity of operation of these systems relative to other similar hydraulic and electro-mechanical technologies, safe, lightweight and good power to weight ratio, but due to the compressible nature associated with the fluid and the quick speed, it is difficult to control [2] , [3] .
Pneumatic actuation systems are widely used in industrial automation, such as drilling, sawing, squeezing, gripping, and spraying. Also, they are used in motion control of materials and parts handling, packaging machines, machine tools, food processing industry and in robotics; e.g. two legged robot [4] .
However, the use of pneumatic systems in position and force control applications is somewhat difficult. This is mainly due to the nonlinear effects in pneumatic systems caused by the phenomena associated with air compressibility, nonlinear effects in pneumatic system components, valve dead-band, significant friction effects in moving parts, restricted flow, time delay caused by the connecting tubes, oscillations of air supply pressure and load variations [1] .
Due to the analytical complexity involved it is a challenging task to obtain an accurate mathematical model of a pneumatic actuator controlled system, which can satisfactorily describe the behavior of the control process.
Using mathematical modeling and numerical simulations, a non-linear model can be obtained, which can give good prediction for dynamic behavior of the system and can be used to build a control structure and obtain systems of higher accuracy.
A number of authors have proposed different models and controllers of pneumatic systems. Sepehri and Karpenko 
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""" �:::: ' '' -::: : e c ::::: :: : ::::-::: ; :'= --,. conditions. However, it is mentioned that the same previous approach with the same performance index, equation (I), will be used to collect the data in order to train this type of Neural Network.
IV. SIMULATION RESULTS
In order to simulate the servo pneumatic actuator model, it will be assumed that the actuator model consists of a pneumatic rodless cylinder (SMC CDY1S15H-500) with stroke length L=500 mm and diameter d=15 mm. Linear motion of the piston is controlled with a proportional directional control valve (FESTO MPYE-5 118 HF-010B), which is connected to both cylinder chambers. The valve has a neutral voltage for 5V control voltage and the input voltage is within the range of 0-10V. However, specifications of the servo pneumatic system used in this paper are mentioned in [7] . The PI controlled pneumatic system model is shown in Fig. 3 . ----,------,--.,.-----,----.,.---. .,. .---.,.-----,   I OA
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